Effect of acetabular labral tears, repair and resection on hip cartilage strain: A 7T MR study.
Tears of the acetabular labrum are frequently present in patients with groin pain. While it is clear that the labrum contributes to the surface area articulating with the femoral head, it is not clear whether labral repair yields different load distribution in the hip compared to labral resection. Determine whether labral repair reduces cartilage strain more effectively than labral resection. Six human cadaveric hips (mean age 37 years) were loaded in a simulated single-leg stance within the bore of a 7T MR scanner. After cartilage had reached a steady-state thickness distribution, a scan of the cartilage was acquired with a voxel size of 0.1x0.1x0.3mm. This method was repeated for each of six specimens when the labrum was intact, after a surgically simulated labral tear, after an arthroscopic labral repair and after labral resection. Cartilage thickness and strain in an anterosuperior region of interest were measured from the MR scans. A paired t-test was used to compare mean and maximum cartilage strain when the labrum was intact vs. torn, torn vs. repaired and repaired vs. resected. Three-dimensional patterns of cartilage strain distribution were qualitatively compared for the different labral conditions. For the number of specimens tested we found no change in mean and maximum cartilage strain, and little obvious change in the pattern of cartilage strain distribution after a simulated labral tear. Labral repair caused a 2% decrease in mean cartilage strain compared to a torn labrum (p=0.014). Labral resection caused a 4% and 6% increase in mean and maximum cartilage strain, respectively, compared to labral repair (p=0.02), and the cartilage strain distribution was elevated throughout the region of interest. Based on our ex vivo findings of increased cartilage strain after labral resection when compared to labral repair, we have demonstrated the associated consequences to the mechanical environment of the cartilage following surgical treatment of the labrum.